Using transaction data for the U.S., this paper presents a series of stylized facts on exporters in services industries. We find that most of the basic facts on manufacturing exporters extend to the services sectors with three important differences. First, the participation rate of services firms in foreign markets is much lower than that of manufacturing firms. Second, the size premia at services exporters are significantly higher than those among manufacturers. Third, the survival rates of services exporters tend to be lower than that of manufacturing exporters.
Introduction
Services trade has grown rapidly over the last decade and now accounts for about 30 percent of U.S.
exports. However, despite the increasing importance of the U.S. services sector in foreign markets, empirical work has mostly focused on manufacturing because of service-sector data limitations.
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While a number of recent contributions has established new facts on European services firms engaged in foreign markets, little is known on services exporters located in the United States, the world's largest exporter of services.
2 Among the exceptions, Gervais and Jensen [2019] use data on the distribution of services within the United States to indirectly determine the worldwide "tradability" of services. Complementing the existing literature on trade in services, our paper establishes a new series of stylized facts on U.S. exporters of services: In addition to the standard margins of trade (countries and firms), our contribution dissects the customer margin and identifies its influence on firm heterogeneity.
We rely on the Compustat customer segment data, a source of unique firm-to-firm transactions across all sectors in the U.S. economy. Exploiting the customer name and the market segment of the buyer, we construct a foreign indicator that differentiates between domestic and foreign transactions. Our analysis focuses on the broadly defined services sector, including most industries outside of goods production: specifically, our definition encompasses wholesale and retail trade, transportation and warehousing, business and personal services. With no direct information on products, we characterize services exports as the exports of firms classified in services industries; while our definition may combine the export of different types of products, the availability on firmto-firm transactions partly addresses that limitation.
Our results indicate that most of the basic facts documented in the trade literature for manufacturing exporters also apply to services industries; there are, however, three important distinctions.
First, the participation rate of services firms in foreign market is lower than that of manufacturing firms. In our data, the share of exporters in services is, on average, 15 percentage points smaller than that of manufacturing firms, with large variation across 3-digit sectors. Second, the size premia at exporters of services are significantly higher than those among manufacturers. While there is no significant difference in the market value of equity between exporters and domestic firms in 1 See Francois and Hoekman [2010] for an extensive literature review; Jensen [2011] focuses on the role of services in U.S. trade.
2 See, among others, Ariu and Mion [2010] and Ariu [2016] on Belgium; Kelle and Kleinert [2010] on Germany; Walter and Dell'mour [2010] on Austria; Breinlich and Criscuolo [2011] on the U.K.; Gaulier et al. [2011] on France; Grubljesic and Damijan [2011] on Slovenia; Haller et al. [2014] on Finland, France, Ireland, and Slovenia; and Federico and Tosti [2017] on Italy.
manufacturing, exporters of services are 30 percent bigger than non-exporter with respect to that metric; other dimensions are, instead, not significantly different between the two groups. Third, the survival rates of services exporters tend to be lower than that of manufacturing exporters. Only 62 percent of the new services exporters continue to export the year after entry, while the 1-year survival probability among manufacturing exporters is 71 percent. Over time, the gap between the two sectors tends to shrink.
All three facts point to higher trade costs for services firms. With limited data that quantify trade costs in services, we combine our stylized facts with sector-level estimates of the elasticity of substitution from Gervais and Jensen [2019] to calibrate differences in trade costs across sectors.
We find that the variation in export participation alone implies that fixed export costs for services firms are between 1.4 and 1.7 times as large as those for manufacturers. If taking into account also differences in the elasticity of substitutions, our estimates suggest a two-to-threefold divergence.
Our paper contributes to the growing literature on services trade, recently reviewed by Francois and Hoekman [2010] . With a focus on firm-level evidence, our paper is closely related to recent work on services exporters for a group of European countries.
3 An important novelty of our analysis is the decomposition of services exports along the customer margin, which has recently been receiving more attention in the literature on goods trade.
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The rest of the paper is organized as follows. Section 2 describes our data. Section 3 introduces new stylized facts on U.S. services exporters. Section 4 present a trade cost calibration, and section 5 concludes.
Data
Our analysis relies on a unique dataset, the Compustat customer segment, which collects the filings of public firms on their major customers-that is, customers that account for at least 10 percent of their total sales-, in compliance with Statement No. 14 (1976) and the Statement No. 131 (1997) of the Financial Accounting Standards. Thus, the Compustat customer segment is a source of unique firm-to-firm transactions across all sectors of the economy.
To identify foreign transactions, we rely on two main pieces of information from the dataset:
3 Recent work on exporters of services include Ariu and Mion [2010] and Ariu [2016] Ireland, and Slovenia; and Federico and Tosti [2017] on Italy.
4 Among recent contributions, see Bernard et al. [2018b] and Carballo et al. [2018] .
3 the customer name and the market segment of the buyer. 5 A brief description of our methodology follows.
First, we match the reported customer names to Compustat firms. To address the problem of nonstandardized customer names, we adopt a similar strategy to Fee and Thomas [2004] . After excluding all customers with unreported names and those identified as governments or geographic regions, we run a text-matching program requiring the letters in the customer name to be sequentially present in a potential match. To ensure matching accuracy, we manually review the matched pairs: if there are multiple potential matches, and we cannot identify a unique match by looking at information on firm web sites or Google, we exclude all these possible firm-customer pairs from the sample. The name matching procedure results in 23,833 firm-customer or 74,353 firm-customer-year observations.
Of the matched sample, we use the customer's headquarters to proxy for the firm's physical location in order to differentiate between domestic and foreign transactions.
Second, we complement the name matching strategy with additional geographic imputations based on the customer's name or the market segment. Finally, for the largest unmatched transactions, we look at publicly available information to identify the foreign status of the customer.
Overall, we are able to assign a foreign status indicator to 449,015 firm-customer-year transactionsthat is, to over 84 percent of the total number of observations. Because of a large number of zero dollar transactions, the share is even larger in terms of value: we identify the foreign status for more than 90 percent of the observations.
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With the inclusion of a foreign indicator, the Compustat customer segment parallels traditional data on firm-level U.S. exports with two important distinctions. First, the dataset includes annual transactions of U.S. firms with domestic and foreign customers. 7 Second, the dataset is not restricted to manufacturing firms but includes transactions of firms in all sectors of the economy. In our analysis, we focus on a broad definition of the service sector, considering most industries outside of goods production: retail and wholesale trade, transportation and warehousing, business services, and personal services.
However, the restrictions that identify the data-the exclusive inclusion of public firms and of large transactions-may affect the interpretation and the generalizabity of our results. Table A1 compares the distribution of firms by sector in our data to the economy-wide distribution from
County Business Patterns data. The composition of our sample is skewed towards larger firms:
enterprises with at least 500 employees represent more than 50 percent of the firms in our sample vs. 1-2 percent in the entire economy. While our data place more emphasis on large enterprises, the divergence in composition appears more contained if considering that large firms account for the largest fraction of overall employment, as detailed in table A2 . 8 The skewness of our sample suggests that a straightforward comparison to other results for services firms in the literature might not be accurate. Thus, in our analysis, we'll be using the manufacturing sector as a reference point;
in particular, we'll be looking at differences of services firms with respect to manufacturing firms in our sample and compare those differences to other available data.
The Margins of U.S. Firm-Level Exports in Services
Following the existing literature on trade at the firm-level, we analyze static and dynamic aspects of export flows in services and contrasts their features to the manufacturing sector as well as to other contributions on services trade. In our analysis, we characterize services exports as the exports of firms in the services sectors: with NAICS codes reflecting the activity that generates the largest share of total revenues, our definition should mainly capture transactions of services. Exploiting the disaggregation over the customer margin, we partly address the concern that the composition of exports is skewed towards a group of products that mostly includes goods or other services.
Another missing piece of information is the identification of the precise mode of exporting. With the imputation of foreign status of transaction partly from firms' location, it is likely that the majoity of our dataset covers the cross-border supply of services (known as mode 1 in GATS-speak). 9 Next section describes the main elements that contribute to the cross-sectional variation in U.S. services exports; section 3.2 explores entry, exit, and survival of services firms in foreign markets.
Cross-Sectional Variation in U.S. Services Exports
In this section, we describe the cross-sectional features of U.S. services exporters. [2014] and Ariu [2016] .
The differences in participation relative to the manufacturing sector partly disappear when looking at export values. Column (3) emphasizes that the average share of exports in firm shipments averages between 18 and 32 percent for 2-digit NAICS sectors, values which are below the export share for manufacturing (35 percent). A relatively higher similarity in the fraction of shipments sent to foreign markets between manufacturing and services exporters could stem from the prevalence of goods in the product composition of services exports. In particular, Haller et al. [2014] find that the shares of services exports in overall exports by services firms range from 18 percent in Finland to 42 percent in Ireland.
14 While product codes are not directly available in our data, we examined the NAICS codes of customers to differentiate between exports of goods and exports of services.
15 Table   10 In a more extensive definition, trade costs encompass the intrinsic lower tradability of some services. In particular, services tend to be non-storable and, thus, frequently require either the provider or the customer to reach the other party.
11 Using data on German enterprises with total sales above 250,000 euros, Vogel and Wagner [2010] report that the share of exporters in all enterprises was about 14 percent in 2003 and about 16 percent in 2005.
12 The export participation rates among services firms vary between 0.14 percent for German firms (Kelle and Kleinert [2010] ) and 50 percent for Slovenian firms (Haller et al. [2014] ).
13 Using micro-level data on U.S. establishments, Bernard et al. [2018a] document that 37 percent of manufacturing firms were exporters in 2007.
14 Haller et al. [2014] also report that services account for 75 percent of overall exports by services firm. However, they explain that France could be an outlier because they are missing data on wholesale and retail trade, which typically have lower export participation rates. 15 We assign customers' NAICS codes following a similar procedure to the identification of the foreign status of 6 A4 confirms that almost half of all export transactions are between services firms and customers in good-producing sectors; the share, however, is somewhat smaller in terms of value, 36 percent, but still points to the fact that firms in services industries are also exporters of goods.
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Next we investigate the contribution of the intensive and extensive margins to the cross-sectional differences between manufacturing and services. Following Bernard et al.
[2009], we decompose firm-level export flows, X f t , as follows
where n f t represents the number of countries, c f t denotes the number of customers, d f t indicates the density of trade-that is, the share of customer-country combinations with positive trade,
-, andx f t is the average exports of firm f at time t across customer-country combinations
. This decomposition identifies three extensive (number of countries, number of customers, and density) and one intensive (average value) margins. 17 Services and manufacturing exporters appear remarkably similar along the extensive margins, with only minor differences towards the top of the distribution. The median exporter trades with one customer located in a single country.
The average value of export transactions, instead, carries the bulk of the differences: transactions at services exporters are, on average, smaller than those of manufacturing firms, with more meaningful differences for the top traders. Part of this divergence reflects the distinct characteristics of the distribution of exporters within each sector. Figures A1 and A2 reveal that the size distribution of manufacturing exporters, measured either in terms of employment or in terms of sales, has a fatter right tail. If trade costs between the two industry groups were similar, higher size of manufacturers at the top of the distribution would directly translate into larger export transactions. However, differences in participation also suggest that trade costs have a higher incidence on services exports, contributing to the differences along the intensive margin. 18 While the restriction to public firms and larger transactions in our data may have some effect on the OLS results for manufacturing, our findings may also be in part related to the application of the OLS decomposition at the customer level.
Despite making a small contribution to the cross-sectional variation in exports, the customer margin is a novel feature of our data that we'll exploit next to document a set of facts on exporterscustomers' relationships. Figure 1 explores the distribution of services exporters across customers and confirms that the rare nature of the exporting activity extends to other margins of participation in international trade. While the majority of firms exports to a single customer, those firms account for about 7 percent of export value and 10 percent of employment. Firms that export to 6 or more customers, instead, represent more than 50 percent of the total export value and of employment. Table 4 provides further details on the customer dimension. We classify the relationship between an exporting firm and its customer into four categories: one-to-one, including exporters and customers that have a single connection; many-to-one, referring to the group of exporters that has multiple connections and the set of customers with a single connection; one-to-many, denoting exporters with a unique connection and customers with multiple connections; and many-to-many, capturing exporters and customers with multiple connections. One-to-many matches account for more than 50 percent of aggregate services trade in our data, confirming the dominant role of a small group of exporters in shaping trade patterns through their extensive connections. In manufacturing, one-to-many connections also account for a large share of matches and exports (table   A8) . 19 While larger exporters tend to be well connected and sell to a variety of customers, figure 2 implies that smaller firms tend to be less connected are able to reach only the most important customers. After classifying each firm by the number of foreign market connections, we find that a 1 percent increase in the number of customers per exporter is associated with a 0.3 percent decline in the average number of connections among the customers-the slope of the fitted regression line in figure 2. The degree of negative assortativity in services trade in our data is just a little below an analogous estimate for the manufacturing sector; Bernard et al. [2018b] , instead, finds quite a weaker degree of negative assortativity between Norwegian manufacturing exporters and their customers. The similarity between manufacturing and services in our data, however, hides large sectoral differences, which arise because of the size of the set of potential contacts and the magnitude of relationship-specific costs: Table A9 shows that, conditional on the number of customers per exporter, the average number of export connections across customers declines faster in personal and business services than in wholesale and retail trade, pointing to higher concentration and lower transaction costs in the trade sectors.
The negative degree assortativity over the number of connections coexists with positive assortative matching on firm size. 20 Figures 3 and 4 describes the sorting patterns between exporters and customers. Ranking firms according to their average size-measured by employment in figure 3 and total sales in 4-, we find that large exporters of services match with large customers. Dragusanu
[2014], Benguria [2015] , and Sugita et al. [2016] document qualitatively similar findings for the relationships between foreign exporters and U.S. buyers in the manufacturing sector. In our data, our estimates point to stronger sorting for services industries relative to the manufacturing sector, which could arise because of either technological differences or cross-sectoral variation in search costs.
Firm Characteristics
The literature on heterogeneous firms in trade has documented that exporters in manufacturing are different from non-exporters. Table 5 explores the margins of systematic differences between exporters and non-exporters in services industries in the spirit of Bernard et al. (2007) and (2018a) .
Each row of the table shows the implied average percent difference between exporters and nonexporters, estimated in a regression of firm characteristics against a dummy variable capturing the firm export status. Starting with the results in column (1), we confirm that exporters tend to be larger-41 percent larger in terms of employment, 52 percent in terms of shipments, and 87 percent in terms of market capitalization; another important margin that distinguishes exporters from nonexporters are capital expenditures, which are 79 percent higher at exporting firms than at nonexporters. Differences in terms of labor productivity or capital intensity are, instead, not significant in column (1). Column (2) suggests that unobserved heterogeneity across sectors dampens exporters' premia: we find that differences relative to non-exporters tend to be magnified after controlling for industry fixed effects. Finally, column (3) investigates the impact of differences in size, measured by employment, on perfomance premia in foreign markets: in our most restricted specification, exporters are significantly different from non-exporters not only in terms of revenue, market capitalization, and capital expenditures, but also as to output per worker and capital intensity. Table A10 includes manufacturing firms in our analysis. All specifications include time dummies, sector fixed effects, and a control for size (log Employment), as in column (3) of table 5. The interaction between the export dummy and the services sector dummy identifies the average percent difference of services export premia relative to premia of exporters in manufacturing. We find that the premia at services exporters are significantly higher than those of manufacturing exporters in terms of market valuation: Exporters of services are 30 percent bigger than non-exporters, while there is no significant difference between exporters and domestic firms in manufacturing along the same dimension. Looking at other characteristics, being an exporter is not associated with significant differences between the two industry groups. 21 In sum, our analysis suggests that exporters of services are different from non-exporters in services and manufacturing exporters.
Time-Series Variation in U.S. Services Exports
The change in aggregate U.S. exports between year t and year t−1 can be decomposed into 3 margins:
the increase due to new firm entry in foreign markets, the decrease due to the exit of existing exporters, and the expansion/contraction of exports at continuing firms. This section analyzes the contributions of each margin and the characteristics among entering, exiting, and continuing exporters. increases ranging between 11 and 28 percentage points. Table 6 decomposes overall participation in foreign markets into entry (entrants), exit (exiting), and survival (continuing firms). In all sectors, the share of entrants is larger than the share of exiting exporters, a finding that translates into the steady increase in participation shown in figure   5 . Exit and entry rates tend to be higher across services firms relative to the manufacturing sector, The faster growth and higher turnover of services exports are coupled with larger exit rates among entrants: 16 percent of firms in services industries leave the foreign markets the year after entry vs.
13 percent of manufacturing firms. Table 7 highlights the characteristics of entrants and exiting firms. New and exiting firms represent a small share of total services exports-7 percent and 9 percent, respectively, as in ?; the number of countries, the number of customers, and density among entrants and exiting firms are similar to those of the average exporter. Table 8 characterizes a systematic comparison of entrants/exiting firms relative to continuing exporters. We focus on the results of columns (3) for entrants and (6) for exiting firms, the specifications that include year dummies, sector fixed effects and a firm size (measured by employment). While entrants tend to be smaller-with insignificant export premia after controlling for firm size-exiting firms tend to be worse performer: firms that exit from foreign markets are not only smaller, but also less productive and less capital intensive relative to continuing exporters.
Our analysis so far suggests that continuing exporters account for the bulk of services exports.
Given their importance, we'll next look at survival in more details. Figure 6 shows the survival probabilities t years after starting to export: only 62 percent of the new services exporters continue to export the year after entry. The survival probability is noticeably higher for manufacturing firms, at 71 percent, a 10-percentage-point difference that carries forward for a few years after entry.
Similarly, Ariu [2016] finds that trading services is much riskier than trading goods. The survival probabilities for services exporters exponentially decline but catch up some to the rates of survival among manufacturers: 20 years after entry, only 1 percent of manufacturing exporters continue to serve the foreign markets vs. 0.5 percent of services exporters.
We conclude our analysis with an investigation on the growth rates of services exports. Table 9 decomposes yearly growth into the contribution of the extensive margins and that of the intensive margin. In addition to entry and exit-summarized in column (2)-column (3) identifies a second extensive margin, changes in exports due to the addition or dropping of countries and customers. The stylized facts that we have presented point to large differences in trade costs between manufacturing and services. Taking stock of our new evidence, this section offers a calibration of trade costs based on the empirical evidence.
In a theoretical frameworkà la Melitz [2003] , foreign sales at successful exporters, net of variable costs, are required to cover the fixed costs of exporting. Exploiting the property that variable profits are fraction of total sale, the condition for exporting requires that
where r i denotes total revenue of firm i, σ represent the demand elasticity, and f the fixed cost of exporting. Exploiting the empirical distribution of total sales and the share of exporters, we can, thus, easily identify the fixed costs of exporting. In particular, the condition (1) implies that the share of exporters, s x , coincides with the firms whose revenues are above σ · f ,
where G (·) denotes the size distribution of firms in equilibrium. Under the assumption that G (·) is
Pareto with slope parameter κ, condition (2) becomes
Assuming sectoral heterogeneity, the ratio of the fixed costs of exporting in services to the fixed costs in manufacturing takes the following expression
Expression (4) implies that the variation in export participation across sectors is magnified by differences in the distribution of firms and differences in the elasticities of substitution. In particular, Gervais and Jensen [2019] estimates that firms in manufacturing face an elasticity of substitution of 8.14 vs. an average of 5.88 for services firms; this discrepancy alone implies that trade costs would be 1.5 times larger for services firms. To quantify the contribution of differences in distribution,
we calibrate the slope parameter of the Pareto distribution to match the data on firm sales. In particular, in a Pareto distribution, the ratio between the unconditional and the conditional average of firm sales equals the participation cut-off
where µ indicate the unconditional sales average, µ x is the average conditional on export status.
With premia of Relative to the literature, which estimate that the slope parameters are close to one for manufacturers, our estimates are consistent with the empirical estimates of the exporter premia. 23 Our analysis, however, shows that the revenue export premium is not significantly different across the two sectors; therefore, in our calibration, we'll assume that the two distributions share the same slope parameter, which we set to be κ m ≤ κ ≤ κ s . With this range of possible values for κ, the difference in participation implies that the fixed costs of exporting are between 1.4 and 1.7 times larger for services firms than for manufacturers. Overall, factoring in differences in participation as well as of elasticities, fixed costs of exporting are about twice as large in the services sector than in manufacturing.
Survival probabilities also offer additional insights into the magnitude of trade costs. In particular, Albornoz et al. [2016] notes that differences in survival probabilities between services and manufacturing exporters relate to the variation in sunk relative to fixed costs between the two sectors and in market-specific characteristics. With broad similarities in the distribution of countries across firms, we abstract from the effect of market features and attribute the entire difference in survival probabilities to the relative variation of sunk-to-fixed costs. In particular, a lower probability of 23 In particular, Axtell [2001] estimates that the slope parameter of 1.024, while Luttmer [2007] recovers κ = 1.065. Those parameters, however, are not compatible with empirically consistent size premia among exporters. survival in services is associated with a lower ratio of sunk-to-fixed costs relative to manufacturers.
Exploiting the conditions on the ratio of fixed costs that we have derived above, this implies that the sunk costs faced by services firms are less-than-twice as large than those among manufacturers.
Estimates in the literature have generally suggested that sunk costs are substantially above fixed costs; without a more articulated framework, our calibration does not have any direct implication on the absolute size of those costs, and it should be interpreted only in a relative sense, as a comparison between manufacturing and services exporters. 
Conclusion
This paper presents a series of novel facts on U.S. exporters of services. Our analysis shows that most of the basic facts on exporters in manufacturing extend to services sectors, with three important distinctions. First, the participation rate of services firms in foreign markets is much lower than that of manufacturing firms. Second, the size premia at services exporters are significantly higher than those among manufacturers. Third, the survival rates of services exporters tend to be lower than that of manufacturing exporters. While our results partly rely on the composition of our data, which includes only major transactions of larger firms, the characteristics of U.S. services exporters we document are useful to infer some features of services trade, such as trade costs. Using a simple calibration, we find that services firms face two-to-three-time higher fixed costs than manufacturing exporters. These estimates are an important step to better understand and quantify the variation in the response of firms across sectors to changes in trade policy. , 2003-2007 Notes: Column 1 summarizes the average distribution of firms across services industries. Column 2 reports the average share of firms in each industry that export. Column 3 reports the average share of exports in total shipments across all exporters. Percentages in the third column do not sum exactly to 100 because of some omitted sectors and rounding. Legend : * * * significant at 1%, * * at 5%, * at 10%. Notes: Average percent differences between exporters and non-exporters in a regression of firm characteristics on an export dummy. Source: S&P Global Market Intelligence, Compustat North America. Note: The table reports the share of new exporters over the total number of exporters (entrants), the share of firms that will not export the next year (exiting), the share of firms that were already exporting the previous year (continuing), and the share of entrants that will not export the following year (exit by entrants). Legend : * * * significant at 1%, * * at 5%, * at 10%. Notes: Average percent differences relative to the group of continuing exporters in a regression of firm characteristics on an entry/exit dummy. Notes: Column 1 summarizes the average distribution of firms across manufacturing industries. Column 2 reports the average share of firms in each industry that export. Column 3 reports the average share of exports in total shipments across all exporters. Percentages in the third column do not sum exactly to 100 because of rounding. Legend : * * * significant at 1%.
Note: OLS Decomposition of manufacturing exports across customers along extensive and intensive margins.
Each specification also includes sector-time dummies. log R: Revenues (in log-s).
log Mkt Val: Market Valuation (in log-s).
log Y/L: Real output per worker (in log-s).
log CapEx: Capital Expenditure (in log-s).
log K/L: Capital per worker (in log-s).
Export: dummy indicator for exporters.
Services: dummy indicator for firms in the services sectors (NAICS 42, (44) (45) (48) (49) (51) (52) (53) (54) (55) (56) .
Legend : * * * significant at 1% and * * at 5%.
Notes: Average percent differences between exporters and non-exporters in a regression of firm characteristics on an export dummy. All specification include time dummies, sector dummies, and a control for size (log Employment). 
